In the United States, African immigrants are disproportionately and uniquely affected by HIV. African immigrants have an HIV diagnosis rate estimated at six times the incidence in the general U.S. population (Blanas et al., 2013) . Compared to other groups of people living with HIV (PLWH) in the United States, African immigrant PLWH have higher rates of diagnosis among women, higher rates of heterosexual transmission, and lower rates of transmission from injection drug use (Johnson, Hu, & Dean, 2010) . These trends are similar to trends in sub-Saharan Africa, where heterosexual sex and perinatal transmission are the primary modes of transmission, and women account for 58% of PLWH (Kharsany & Karim, 2016) . Furthermore, while immigrants from Africa represent numerous distinct countries, cultures, and communities, they are all vulnerable to immigration-related challenges including discrimination, racism, language barriers, lack of legal documentation, fear of termination from employment, unfamiliarity with the U.S. health care system, and a preference for spiritual or alternative care (American Psychological Association, Presidential Task Force on Immigration, 2012). Previous research has indicated that these factors may reduce the willingness and/or ability of African immigrants to utilize available HIV resources (Othieno, 2007) .
HIV-related stigma is another significant issue for PLWH. Stigma has been defined as public perceptions about persons with an undesirable health condition (Scambler, 2009 ; e.g., HIV, mental illness) or social identity (Goffman, 1963; e.g., immigrant, indigent) , resulting in stereotypes, prejudice, and discrimination. Stigma can be social, through overt behaviors of others, or internalized (also known as self-stigma) by incorporating negative stereotypes into one's sense of self (Van Brakel, 2006) . Both forms of stigma have demonstrated negative implications for physical, psychological, and social outcomes (Link & Phelan, 2006) . A small but growing body of research has described HIV-related stigma in African immigrant PLWH in the United States as a unique and culturally specific barrier to care (Foley, 2005; Koku, 2010; Ojikutu et al., 2013; Othieno, 2007) . However, there remains a need for a conceptual framework to comprehensively assess and understand how HIVrelated stigma manifests in African immigrant PLWH and the distinct mechanisms by which it impacts overall health and well-being.
The biopsychosocial model of health (Engel, 1977 ) may be a useful framework for understanding the impact of HIV-related stigma on a PLWH's life. Specifically, the biopsychosocial model underlines the idea that when a disease or disorder is present, a person suffers as a whole, in context, not merely in an isolated organ. This well-established model includes not only the physical health perspective of the biomedical lens, but also incorporates a person's psychological/ emotional experiences, sociocultural context, and related behaviors into a comprehensive view of health and illness (Havelka, Lu canin, & Lu canin, 2009) . Although the biopsychosocial model originated in the field of psychiatry, it has been used extensively in myriad settings, including clinical applications, treatment guidelines, and rehabilitation and disability research, and forms the basis for validated case complexity measures and the World Health Organization's International Classification of Functioning, Disability, and Health (Wade & Halligan, 2017) . It is also a foundational component of patient-centered care (Smith, Fortin, Dwamena, & Frankel, 2013) . In terms of HIV research, the biopsychosocial model has been used in studies on disclosure among gay men (Flowers & Davis, 2013) and parents who have HIV (Letteney, Krauss, & Kaplan, 2012) , HIVrelated chronic pain (Merlin et al., 2014) , and aging with HIV (Vance & Robinson, 2004) . Figure 1 represents an ideal scenario for someone receiving an HIV diagnosis. Under the biopsychosocial model, this individual would (a) be connected to competent and compassionate clinical care (bio); (b) possess the resilience and coping skills to manage the emotional effects of receiving an HIV diagnosis (psycho); and (c) have supportive friends and family with whom to share the diagnosis (social). These positive biopsychosocial resources would then lead to long-term well-being, including a reduced risk of disease transmission.
In this study, we explore how African immigrant PLWH in a large northwest U.S. metropolitan area experience HIV-related stigma, and the subsequent effects on their biopsychosocial health.
Methods

Study Design and Sample
For this exploratory qualitative study, we conducted semi-structured individual interviews with African immigrant PLWH in 2013-2014. We recruited participants from a public hospital-based clinic and a local peer-led community-based organization (CBO) that provided psychosocial support services (case management and support groups) to PLWH in a large northwest U.S. metropolitan area. Eligible participants were English-speaking immigrants from any African country, ages 18 years or older, receiving outpatient HIV treatment services, and able to give informed consent. At the clinic, a nurse with access to a research registry contacted eligible patients who had preconsented to participate in studies. At the CBO, a peer counselor contacted eligible clients in person and via telephone. Respondents who were interested then met with a research coordinator who obtained informed consent and conducted in-person interviews. Based on prior research experience with this population, we determined that 20 interviews would be sufficient to achieve thematic saturation. All study procedures were approved by the University of Washington Institutional Review Board.
Data Collection
We collected sociodemographic information including sex, age, country of origin, education level, religion, marital status, living arrangements, number of years in the United States, and number of years living with HIV. A semi-structured interview guide of general questions and probes was used to explore related stigma, stress/mood (more neutral terminology we used to assess depression), engagement in care, and health-related behaviors.
Each participant took part in an individual interview that lasted approximately 1 hour and was held at a time and private location convenient to the participant. All but one participant consented to audiorecordings of their interviews. Detailed field notes were taken to document that participant's responses.
Data Analysis
Audio data were transcribed verbatim by an independent third-party service. Using thematic analysis, such that themes related to the research question emerged from the data and were not determined a priori (Braun & Clarke, 2006) , an experienced, masterslevel researcher (who was not an interviewer) initiated and coordinated data analysis using the qualitative coding software program, ATLAS.ti (Muhr, 1991) . She reviewed the transcripts and inductively open-coded for key recurring concepts and themes, and organized the data into a codebook using matrices to assist with theme identification (Miles & Huberman, 1994) . The secondary analyst (who was also the primary interviewer) then used that codebook to independently and deductively code the transcripts. The two analysts met several times to refine code definitions based on interrelationships between themes and discrepancies. Emerging themes were then overlaid onto the biopsychosocial model to organize and illustrate our findings.
Results
We interviewed 20 (8 from the clinic, 12 from the CBO) African immigrant PLWH who were receiving care in a large northwestern U.S. metropolitan area. Participant sociodemographic information can be found in Table 1 . The mean age of the group was 42.5 years (range 25-58 years), and the majority (80%) reported having education beyond high school. Participants represented nine countries of origin from West, North, and East Africa, with a majority from East African countries. The median lengths of time living in the United States and since HIV diagnosis were 11.9 and 11 years, respectively. Figure 2 displays the biopsychosocial model adapted to illustrate our thematic findings and visually demonstrate the complex ways stigma operates to interrupt optimal health across the biological, psychological, and social realms.
Social and Internalized Stigma
HIV-related stigma was identified as a significant issue by all participants. Descriptions of experiences with stigma were extensive and diverse, with social stigma appearing as a predominant theme. Participants shared personal experiences of being shamed, ignored, or shunned from the community. Furthermore, there was consensus among participants that HIV-related stigma was distinct in tight-knit African immigrant communities. Many attributed this to ''African culture,'' as exemplified by this participant who described the challenge of living with HIV in her community: ''Our family, they don't accept us; our society, they don't accept us.'' Among the small number of participants who reported no personal experiences with social stigma, all described witnessing stigma in the community or in their families. One woman quoted her father's response to her sister's HIV diagnosis: ''She brought this on her own, so let her just die.'' A majority of participants also related to the concept of internalized stigma. They reported feelings of self-blame, shame, and guilt. They also worried about sharing personal items or interacting with loved ones. One mother explained stigma's impact on her relationship with her child: ''I don't want to be so close to this baby, so that I don't get too attached . So apart from even people stigmatizing me, I stigmatize myself.''
Biopsychosocial Realm I: Biological Health
Adverse health care environment. In the biological health realm, many participants expressed how stigma made them uneasy in the health care environment and many reported discriminatory interactions with health care providers. One participant described receiving his diagnosis: ''When he told me my [HIV] results, he just said, 'Well, you have about 15 years to live, and you need to find another doctor because I don't deal with HIV.''' Participants also expressed concern about being seen in an HIV-specific clinical setting by others from the community. For many, knowing someone who worked in, or received treatment from, the same HIV primary care clinic had resulted in unconsented disclosure: ''Someone [from my community] was working in the medical field . and they told my brother's girlfriend that they saw my name and that I was HIV positive.'' Disruptions in care. In many cases, such adverse experiences contributed to disruptions in care and treatment adherence. Specifically, because of fears of discrimination and lack of confidentiality, participants were reluctant to speak honestly with health care providers, return to clinic appointments, or pick up medications: ''The clinicians that are there, some of them come from the same village I come from . Sometimes when I go to take my HIV medication . I miss my appointment that day because I don't want them to see me.'' Poor physical health. Finally, a few participants noted that disruptions in care and adherence due to fear of negative experiences in the health setting could result in serious repercussions for health and life expectancy: ''People are dying because of discrimination because they're scared of that. They don't want to get treated.''
Biopsychosocial Realm II: Psychological Health
Emotional vulnerability. In the psychological realm, participants reflected on ways in which stigma increased emotional vulnerability:
I'm fearful of people coming near me. I'm fearful they will find my medication. People know I'm fearful of something but they don't know what . I'm always watching my back . You are always hiding. It's the worst way to live. Depression, stress, anxiety. The emotional distress described by participants primarily fell into the categories of depression, stress, and anxiety. References to depressive symptoms were the most prevalent, with many participants describing feeling ''worthless'' and not ''want[ing] to live anymore.'' Furthermore, the burden of these depressive symptoms was exacerbated by stigma related to mental illness. Participants commonly noted that, ''depression is not very talked about in the African community.'' Many participants made direct links between depressive symptoms and disruptions in HIV care: ''Depression can waste your health and make [a] difference for your HIV treatment. I missed my medication. I called out on my appointments so many times. That's part of depression right there.'' Heightened levels of stress and anxiety, especially related to health concerns, were also frequently reported: ''So any small thing, oh, I think it's HIV-related. I think I'm going; I'm dying. Any small thing that you didn't even worry about [before] now is worrying you.'' Negative coping. Participants noted that limited support, low levels of emotional resilience, and/or lack of positive coping skills could reduce the ability to manage distress. Some described resorting to unhealthy behaviors such as denial or seeking escape: ''Things that make me unhappy are the things that make me feel good. Smoking cigarettes. When I'm smoking I feel good about it. I'm drinking, I feel good. When I'm done and think about it, I feel bad again.'' 
Biopsychosocial Realm III: Social Health
Nondisclosure or poor disclosure outcomes. In the social realm, participants articulated significant concerns about disclosing their HIV status. Several participants described experiencing or witnessing painful, negative responses to disclosure. As a result, many participants reported not disclosing to anyone aside from their health care providers. One participant connected the reluctance to disclose to perceptions of HIV in the African immigrant community: ''That's why, even my family, I don't tell them, because back home in Africa, if I told them I'm HIV [positive], they're going to think I'm dead already.'' Isolation. Participants also described how they or people they knew had been shunned or ''cut off'' by friends and family due to stigma related to their disease: I had my auntie who was HIV [positive] , and when the family knew about it, everybody just kind of left her alone. She would come in, and people would walk out. If she would drink in a cup, then that cup would be thrown away. So, it was that kind of isolation that I don't want to experience on myself.
Poor social support. Related to isolation, many participants acknowledged that not telling anyone about their disease left them unsupported with their worries, sadness, and distress. ''There's very few people you can talk to'' was a common sentiment among participants. The desire to keep their HIV status a secret resulted in several participants avoiding social interaction, thus limiting the ability to develop a support network. ''This is the fourth year I've not socialized with other people really, especially from the community,'' explained one participant. Others explained that after the HIV diagnosis, they no longer sought romantic partners: ''I don't date. I never dated. The day I knew is the day I quit.''
Increased HIV Morbidity, Mortality, and Transmission
Responses from participants indicated that the biopsychosocial effects of HIV-related stigma resulted in poor disease outcomes. Many participants expressed a form of fatalism leading to low treatment adherence: ''If you have HIV, you think you're dying tomorrow, that's it.
[You] don't even think about medication as useful.'' Additionally, some participants described failing to take precaution to prevent transmission, expressing sentiments of, ''Well, I already have [HIV] , so why use a condom? . You just want to feel good about yourself, you forget about the other person.'' Another participant explained how nondisclosure and isolation had deleterious health impacts: I think if I don't tell anybody and if I don't deal with it, then nobody will know. But most people I know who have done that have died, because then they don't get the medication they need, and they end up with irreversible infections.
Discussion
Our findings highlight the pervasive and extensive burden of HIV-related stigma on African immigrant PLWH in a large northwestern U.S. metropolitan area. HIV-related stigma is a known barrier to treatment adherence among PLWH (Katz et al., 2013) , but the unique context in which this population experiences stigma necessitates a comprehensive approach to understanding how it influences all facets of health. In a recent article about women living with HIV in India, Short and Vissandj ee (2017) assert that Engel's biopsychosocial model was well positioned to assess HIV-related stigma because stigma was manifest in all aspects of one's life. Our findings support this assertion. Our adaptation of the biopsychosocial model of health in the context of HIV-related stigma, as depicted in Figure 2 , provides a holistic approach for examining the diverse and culturally contextualized threats that stigma poses to African immigrant PLWH's physical, emotional, and social health.
In the biological health realm, our findings demonstrated how HIV-related stigma could create adverse health care environments that contributed to disruptions in care and subsequent poor physical health. Similar to a study of African immigrant women living with HIV in Philadelphia (Foley, 2005) , our participants expended a substantial amount of time and energy attempting to keep their HIV status hidden and to avoid unintentional disclosure in the health care setting. Indeed, experiencing a negative encounter with health care personnel or fear of inadvertent disclosure deterred some participants from returning to the health care setting at all. Research has shown that stigma in the clinical setting is a threat to engagement in care (Valdiserri, 2002) ; however, as alluded to by certain participants, this threat may be magnified in smaller, tight-knit African immigrant communities. As such, health care settings that serve this population may benefit from targeted stigma interventions to increase and sustain clinical engagement. A number of stigma reduction strategies and tools are available for implementation at individual, environmental, and policy levels (Nyblade, Stangl, Weiss, & Ashburn, 2009 ).
In the psychological health realm, descriptions of stress, fear, anxiety, and depression were prevalent throughout the interviews. Our findings were consistent with previous research associating HIV-related stigma to depressive symptoms (Mitzel et al., 2015) . In addition to depressive symptoms, our participants described negative coping, including substance use. Depression and substance abuse are the two most common psychiatric disorders in PLWH (Rabkin, 2008) . Many participants noted that mental illness was also stigmatized in African immigrant communities. Correspondingly, research has shown that immigrant women suffering from depression were less likely to access mental health services than U.S.-born White women with depressive symptoms (Nadeem et al., 2007) . The dual burden of mental illness and HIV-related stigma is concerning and represents an important focus for interventions targeted at African immigrant PLWH. Primary care and mental health providers in HIV clinics could explore creative and culturally aligned ways to integrate depression treatment when indicated. Practical cognitive behavioral interventions have demonstrated a cross-cultural application to address depression and may be a promising option (American Psychological Association, Presidential Task Force on Immigration, 2013).
Finally, in the social health realm, similar to other research with African immigrant PLWH (Stutterheim et al., 2012) , our study found that poor disclosure outcomes, isolation, and inadequate social support were common in this population. In our study, avoiding disclosure contributed to isolation and poor social support, both of which have been linked to lower engagement in care (Remien et al., 2015) . As we saw in the biological realm, efforts to conceal one's HIV status could also decrease engagement in care, adherence to treatment, and prevention of new infections (Mugavero et al., 2012) . Such efforts at secrecy were not only isolating, but also exhausting, distressing, and shame inducing. As one participant said, ''It's the worst way to live.'' Disclosure of seropositive status has been linked to benefits such as obtaining disease-specific social support (Kalichman, DiMarco, Austin, Luke, & DiFonzo, 2003) , better mental health outcomes (Onwumere, Holttum, & Hirst, 2002) , and improved treatment adherence (Kankou et al., 2017) . However, with few exceptions, the majority of our study participants described negative consequences of disclosure. As such, further research may be needed before definitive recommendations can be made regarding disclosure by African immigrant PLWH.
Our study had several limitations. Namely, the findings may not be generalizable due to the specificity of the population. Our study sample included only English-speaking participants, thus excluding a number of African immigrants, particularly recent arrivals. Additionally, the majority of those who agreed to join the study had been living with HIV for many years (median 5 11 years), potentially indicating a reluctance of newly diagnosed immigrants to participate. Individuals who were comfortable participating in a research study and discussing HIV-related experiences may be more likely to have developed positive coping strategies and to have reached a point of healthy acceptance of the disease and related stigma. Finally, including subjects from a number of disparate African countries, communities, and cultures may not sufficiently account for differences in experiences with HIVand its associated stigma. Despite these limitations, our study findings demonstrate important opportunities for future intervention and research.
Conclusion
HIV-related stigma is an extensive and pervasive challenge for African immigrant PLWH in a large northwest U.S. metropolitan area. The adapted biopsychosocial model is one way to conceptualize how HIV-related stigma manifests and how it ultimately impacts HIV morbidity, mortality, and transmission. Moreover, this conceptual framework can help guide targeted interventions to reduce the burden of HIV-related stigma in this population. Further research is needed to better understand the nuances of HIV-related stigma in individual African immigrant communities, particularly as it is related to disclosure of HIV diagnosis.
Key Considerations
HIV-related stigma is an extensive and pervasive challenge for African immigrant people living with HIV in the United States. The adapted biopsychosocial model is a useful tool for conceptualizing and comprehensively assessing how HIV-related stigma manifests in people living with HIV, affects their overall health and well-being, and impacts HIV morbidity, mortality, and trasnsmission. In the biological health realm, HIV-related stigma contributes to adverse health care environments, disruptions in HIV care, and poor physical health. In the psychological health realm, HIV-related stigma is associated with emotional vulnerability, depressive symptoms, and negative coping. In the social health realm, HIV-related stigma leads to disclosure challenges, isolation, and poor social support.
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